The new mineral, nambulite, is a lithium-and sodium-bearing hydrous manganosilicate discovered at the Funakozawa manganese mine in the Kitakami mountains, northeastern Japan. Coarse prismatic crystals of the mineral occur in the veinlets in the braunite ore. It has vitreous reddish brown color with orange tint; and perfect (001), distinct (100) and (010) cleavages. Mohs' hardness is 6.5. Specific gravity is 3.51±0.01 (meas.) and 3.49 (calc.). Optically it is biaxial positive with refractive indices (Na-light) It is triclinic and the crystallographic data are as follows: space group, PI or pI; a=7. 621, b=11.761, c=6.731A (all ±0.003A) ; a=92°46', ,8=95°05', r=106052' (all ±3'); V=573.4±0.3As; Z=1. Principal powder lines (d in A) with relative intensities and indices are:
Introduction
Nambulite (pronounced nAm-bu-Iait) has been discovered in veinlets in the braunite orebody of the Funakozawa mine, northeastern Japan. The first specimen of this mineral was collected by Y. l>kura, Head of the mine, who asked one of the writers (M. Y.) for its identification. At first, the mineral was considered rhodonite. though its color, reddish brown with orange tint, appeared somewhat peculiar. Subsequent laboratory investigations, however, revealed that the mineral was a new lithium-and sodium-bearing hydrous manganosilicate, or a possible alkaline analogue of rhodonite.
The mineral name is in honor of Professor Matsuo Nambu of the Research Institute of Mineral Dressing and Metallurgy, Tohoku University, who is famed for studies of various manganese minerals including such new minerals as manjiroite, kozulite and takanelite.
The mineral and the mineral name have been approved by the Commission on New Minerals and Mineral Names, I. M. A.
Occurrence
Bedded braunite orebodies of the Funakozawa manganese mine (Lat. 40°15'N, Long. 141°37'E) occur in the Mesozoic (probably Jurassic) formation in the northern Kitakami mountains. The formation consists mainly of slate and chert with some Volcanic rocks of basaltic compositions. The manganese mineralization i~thought to be primarily related to, this volcanic activity.
Nambulite occurs in veinlets up to 5 em thick which cut the braunite orebody in chert. Coarse prismatic crystals up to 8x4x3. mm are found near the center of the veins. Small amount of albite and neotocite are common accesories. Fine-grained rhodochrosite found along the walls of the veins fills the space between nambulite crystals. 
Physical and optical properties
The crystal of nambulite is prismatic. Its color is reddish brown with orange tint, with vitreous luster. Twinning is infrequent. Cleavages are perfect on (001) and distinct on (100) and (010). Hardness on the Mohns' scale is 6.5. Streak is very pale yellow. Specific gravity measured by Berman balance using carbon tetrachloride is 3.51±0.Ol, while it is calculated as 3.49 from the unit cell data described below.
In thin sections the mineral is transparent with little pleochroism. Refractive indices are measured as a=1. 707±D.002, ;3=1.710 ±0.002, r=1.730±0.002 with the spindle stage, using sodium light. Optical axial angle is 2V( + )=30°±2°by the universal stage, with the dispersion being weakly r>v. Extinction angle is Xll\c=19°on (010).
Chemical composition
Hand specimens which have nambulite crystals on their surface were washed by 6% hydrochloric acid to remove neotocite. The specimens were then broken; and pieces of nambulite crystals were picked up, crushed, and shieved between 100 and 200 meshes. Separation from rhodochrosite was mostly accomplished by Franz Isodynamic separator. However, the purified powdered specimen still contained a small amount of rhodochrosite that exists as filmy coating on the surface of nambulite crystals.
In the chemical analysis MnO was determined with Volhard method, Na 2 0 and K 2 0 with Lawrence Smith method, Li 2 0 with atomic absorption spectrometry and flame photometry, and H 2 0+ with Penfield's method, respectively. The results are shown in Table 1 . Assuming that all the detected CO 2 is from rhodochrosite, the ·weight percentages are recalculated after correcting the amount of MnO.
The chemical formula for the mineral calculated on the basis of 0+(OH)=30 is Li1.00(Nao.9sKo.ol)(Mn6 .95 Mgo.40Li o.27CaO.1sAlo.09Feti.16)Si10.000 27.79(0 H)2.2h or it may be idealized to LiNaMnsSi1o02s(OH)2' Semiquantitative analysis by emission spectrometry revealed the presence of the following minor constituents in ppm unit: Ba, 850C r, 100; Zn, 100; and Ag, 1. 
X-ray diffraction study
The cell dimensions of nambulite were first determined from the precession photographs taken in the three directions perpendicular to the a, band c axes of the crystal. The dimensions were then refined with the powder diffraction data, using two programs: UTRDCL in UNICS (Takeda, 1967) for transformation into the reduced cell, and APPLEM by Appleman & Evans, Jr., (1967) for indexing of the reflections and refinement of the cell dimensions. The indexed powder data are presented in Table 2 .
The final c~ll dimensions of nambulite obtained by the present study are as follows: 
Z=l
Space group, PI or Pi.
Infrared absorption study
Infrared absorption spectra of nambulite and rhodonite from Funakozawa are shown in Fig. 3 and Table 3 . The spectra for rhodonite and inesite from Broken Hill, Australia (Ryall and Threadgold, 1966) are also given for comparison (Table 3 ). Ryall and Threadgold (1966) . . . .
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It Fig. 3 . Infrared absorption spectra of nambulite and rhodonite from the Funakozawa mine.
in the 530. to 775 cm-1 region is an indicator of the number of Si-O tetrahedra in the repeat unit of the chains. Comparing to the IR spectrum of rhodonite, the absorption peaks of nambulite are found to be less resolved. However, when the range is extended to 780 em-I, five peaks are countable at 550, 640, 675, 710 and 780 cm-I, respectively. Thus, it may be assumed that five Si-O tetrahedra Band intensity: vs-very strong; s-strong; m-medium; w-weak; vw:"very weak; sh-shoulder On a stronger band; wb-weak and broad. Specimens 1. and 2. are from Funakozawa (this paper), 3. and 4. are from Broken Hill, Australia (RYALL and THREADGOLD, 1966) .
form a unit of the chain in the nambulite structure. A broad peak at 1390 cm-I may correspond to the OH bending which is characteristic in pectolite (Ryall and Threadgold, 1966) .
Discussion
The chemical composition of nambulite is compared with those of some manganese silicate minerals (Table 4) . Nambulite is characteristic in that it has Li and Na as the major components, .and is poor in Ca. Hydrorhodonite is most similar to nambulite in composition. A formula of hydrorhodonite may be written as (Li, Ca) MgMnsSis014(OH).4H20, using the chemical data by Engstrom (1875). The formula shows that hydrorhodonite contains magnesium as a major constituent and four molecules of water. The two minerals are, therefore, basically different with each other.
The X-ray powder data (Table 5) show that nambulite is very similar to rhodonite and pyroxmangite, but the patterns of nambulite can be distinguished from those of rhodonite and pyroxmangite by the more lines observed in th~range of 2.9 to 3.2A.
The cell dimensions of the related minerals listed in Table 5 are compared with each other (Table 6 ). Since no data are available for serandite, the data for pectolite are shown in the table as a substitute. The cell dimensions of the original data were transformed into the reduced ones for the convenience of comparison, employing UNICS UTRDCL program (Takeda, 1967) . The cell dimensions of nambulite, rhodonite and manganbabingtonite resemble each other, but are different from those of pyroxmangite, pectolite (serandite) and inesite.
Though the crystal structure of nambulite has not been established yet, the IR absorption study suggests that the structure contains five Si-O tetrahedra as a structural unit of the chain. Rhodonite and babingtonite are known to have five Si-O tetrahedra in their chains; while pyroxmangite and pectolite have seven and three tetrahedra, respectively (Liebau, 1959) . Therefore, the crystal structure of nambulite is considered to have more similarity to those of rhodonite and/or babingtonite.
Conclusion
Based on the chemical and structural data,nambulitemay be considered as an alkaline analogue of -rhodonite, in which Li and Na seem to substitute Ca. As has heen shown by Pea:cor and 
